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[57] ABSTRACT

Toggle (10) which can be set form-fittingly on the un-
dercut surface of a bore, having an elongated fastening
bolt (18) on whose bore-internal end locking elements
(22) are mounted, which can be rocked outwardly by a
conical component (28) disposed axially displaceably on
the fastening bolt (18) from a position lying within the
diameter of the bore (12) to a position engaging the
undercut surface (17). The locking elements (22) are

supported on a bottom piece (20) on the bore-internal

end of the fastening bolt (18) and have the form of
sleeve segments integrating, in the non-outspread posi-
tion, a thick-walled sleeve. Between the axially dis-
placeably disposed conical component (28) and a bolt
head, or a nut (38), there is disposed a coil spring (32)

which can be placed under bias by axial compression.

15 Claims, 9 Drawing Figures
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1
POSITIVELY LOCKING TOGGLE

The invention relates to a toggle which can be posi-
tively locked in a bore provided with a radial undercut 5
circumferential surface, and has a toggle body which
corresponds substantially to the diameter of the bore
and can be introduced into the bore, on which toggle
body locking elements are mounted, whose ends point-
ing toward the bore orifice can be tilted from a position 10
lying within the diameter of the bore to a position in
which they project at least partially beyond the diame-
ter of the toggle body and lockingly catch on the under-
cut surface of the bore, the toggle body being a bottom
piece of relatively short length disposed on the bore- 15
internal end of an elongated fastening bolt on which
‘toggle body the bore-internal ends of the locking ele-
ments are seated which are closed together to form a
thick-walled cylindrical sleeve surrounding the fasten-
ing bolt, and the fastening bolt, bearing on its external 20
end a bolt head or a nut screwed onto a thread of the
fastening bolt, has a component entering between the
ends of the locking elements pointing towards the bore
orifice and tapering conically towards the bore interior,
which positively rocks the rearward ends of the locking 25
elements outwardly upon a displacement of the bottom
plece towards the bore orifice.
~ Such a toggle 1s described in the applicant’s earlier
U.S. patent appllcatlon Ser. No. 965, 472 ﬁled on Dec. 1,
1978. | 30
| The rocking outwardly of the locklng elements after
‘insertion into the bore such that the rearward end sur-

faces of the locking elements towards the bore orifice
catch lockingly on the undercut surface is accomplished
In the toggle element of the above-mentioned earlier 35
patent apphcatlon by the fact that the conically tapering
- component is forced between the locking elements by
the turning of the fastening bolt into the bottom piece or |
by the turning of the nut, and care must be taken to see
that the toggle does not rotate in the bore during this 40
‘turning action, because otherwise no draw against the
conical component will be produced and hence also no
spreading open of the locking elements. In the case of
the toggle according to the earlier patent application,
‘therefore, means are provided for the prevention of any 45
.~ rotation of the toggle, which means can be formed, by
example, by a ring fastened to the bottom piece and
having holding claws projecting radially starwise,
which can catch on the uneven surface of the bore and
thereby prevent any rotation of the toggle. This toggle 50
- has proven serviceable, but it requires a relatively pre-
cise adaptation of the axial dimension to the toggle parts
which act upon the conically tapering component, al-
lowance having to be made for the tightening length
necessary for the engagement of the locking elements. 55
Accordmgly, the invention addresses the problem of
1improving the toggle of the earlier patent application
such that there will be no necessity for the no precise
adaptation of the axial longitudinal dimensions of its
parts to the depth at which the undercut surface is pro- 60
vided 1n the bore. It is furthermore to be possible to set
the toggle such that its locking elements can be rocked
outwardly to the locking position upon installation,
without rotation of the fastening bolt or of the nut, as
‘the case may be, so that thus any separate antirotational 65
‘means can be dispensed with. -
- Setting out from the toggle of the kind mentioned
above, this object is achieved in accordance with the

2

invention by the fact that at least one sleeve displace-
able longitudinally of the bolt and one coil spring which
can be biased by axial compression are disposed be-
tween the bolt head or nut and the conically tapering
component disposed for longitudinal displacement on
the fastening bolt. The bias force acts through the taper-
ing component on the locking elements and, upon the

- insertion into the corresponding bore provided with an

undercut surface, rocks them outwardly as soon as the
trailling ends of the locking elements pass the edge
formed by the undercut surface in the bore.

If the locking elements are held by a resiliently ex-
pandable ring placed on their outer sides, which seeks
to hold them in the retracted position, the coil spring is
best made of such a size that the spring force that can be
stored in it by axial compression is greater than the
resistance offered by the resiliently expandable ring to
the rocking of the locking elements.

‘The coll spring is preferably fixed in its axially com-

pressed form such that any outward rocking of the

locking elements by the force of the spring is prevented,
in which case means are provided for releasing the
fixation after the at least partial introduction of the
toggle into the bore. The locking elements are not,
therefore, driven in the outward direction until they
have been released from their fixation, i.e., the introduc-
tion of the toggle into a corresponding fastening bore is

‘not interfered with by outswung locking elements,
- which otherwise would first have to be forced back by

hand against the tensions of the coil spring. The installa--

tion of the toggle thus constructed is therefore simpli-
fied and expedited.

- The coil spring is best disposed between a sleeve

whose bore-internal end abuts against the conically
tapering component and another whose bore-external
end abuts against the underside of the screw or nut or a
washer disposed beneath it.

Alternatively, the sleeve adjoining the tapering com-
ponent can also be dispensed with, so that the coil
spring then abuts directly on this component. Also pos-
sible is the combining of the tapering component with
the adjoining sleeve to form an integral sleeve- -shaped
component having a comcally tapering end. |

- The bias of the coil spring can be fixed by providing
a holding means whose ends are fastened one to each of
the two sleeves and which i1s under tractional tension,

- holding the two sleeves at such a distance apart that the
~coil spring 1s compressed in the necessary manner, i.c.,

is kept under bias. |
‘The holdmg means can be, for example, a strip whose

one end is cemented to one of the sleeves and the other
to the other sleeve, and whose end adhering to the

rearward sleeve is torn away from the sleeve after the
introduction of the toggle into the corresponding bore.
The bias of the coil spring then presses by means of the
bore-internal sleeve against the tapering component,
which 1n turn seeks to rock the locking elements out-

‘wardly. The rearward outer edges of the locking ele-

ments are therefore urged against the wall of the bore
and, as the toggle is inserted, scrape along this wall until
the undercut is reached, where the locking elements
then snap into the locking position.

- It 1s desirable to provide a pull tab for the tearing
~away or parting of the holding means adjacent its fas-

tening to the outer sleeve.

~ An alternative possibility for ﬁxmg the coil sprlng in
the compressed, biased position is to place a ring over
the end portion of the locking elements pointing



4,315,708

3
towards the bore orifice, to prevent the outspreading of
the locking elements. When the toggle is introduced
into the bore, this ring must then be removed by strip-
ping it from the locking elements in a direction opposite
the direction of insertion.

‘The stripping off of this ring can be performed manu-
ally by the person setting the toggle, but an improve-
ment is recommended whereby the ring has at least one
and preferably several lugs distributed at equal angular
intervals and projecting beyond the diameter of the
corresponding bore, which upon the insertion of the
toggle into a corresponding bore engage the surface of
the workpiece being fastened or the wall provided with
the bore and, as the insertion continues, strip the ring
away from the locking elements. The ring in this case is
removed automatically and no separate operatton Is
required.

Also advantageous is an embodiment of the toggle of
the invention such that at least one, preferably several,
radlally disposed teeth of sharpened Cross section are
made in the surfaces of the locking elements facing
towards the bore orifice. When the toggle is tightened
and placed under load, the teeth then penetrate, doing
so first with their radially outspread tips, into the mate-
rial of the undercut surface, thereby successfully coun-
teracting any possible tendency of the locking elements
to be rocked back agamn, for example because of an
undercut surface that i1s imprecisely cut due to a worn-
out undercutting tool, or in the case of the fortuitous
presence of a harder pebble 1n the material of the under-
cut surface. . |

To optimize the load-bearing capacity of the set tog-
gle and to prevent any component of the tightening
torce, acting at right angles to the longitudinal axis of
the toggle when the locking elements are outspread,
from tforcing the bore-internal ends of the locking ele-
ments against the fastening bolt, thereby possibly dam-
aging 1ts thread, the surfaces of the locking elements
facing towards the interior of the bore can be angled
such that, in the expanded locking position they are
supported on a broad area on the surface of the bottom
piece facing towards the bore orifice, in which case it is
desirable to provide on each of the end surfaces of the
locking elements a projecting holding rib which, in the
outspread locking position, mates with an annular
groove prowded in the correspondlng end surface of
the bottom piece. |

The invention is further explained in the following
description of embodiments in conjunction with the
drawing, wherein: |

FIG. 1 1s a cross-sectional view through a wall sec-
tion having an undercut bore into which a toggle in
accordance with the invention, represented partially in
longitudinal central cross section, is inserted in the still
unlocked state, the locking position of the locking ele-
ments being indicated in broken lines;

F1G. 2 15 a side elevational view of the toggle shown

in FIG. 1;

FI1G. 3 1s a perspective view of a holding means for

fixing the bias of the coil spring of the toggle of the
invention in the compressed, biased position;
FIG. 4 1s a plan view of the holding means shown in
FIG. 3; |
FI1G. 5 shows the portion represented in the dash- dot-—
ted circle 5 in FIG. 2 of a second embodiment of a
toggle in accordance with the invention:

10

4

FIG. 6 1s a plan view of the ring used in the embodi-
ment of FIG. 5 for fixing the coil spring in the com-
pressed, biased position;

FI1G. 7 i1s a side view of a locking element of the
toggle of the invention, on whose end surface facing
towards the bore orifice chisel-like teeth are provided;

FIG. 8 15 a plan view of the end surface of the bottom
piece of the toggle of the invention fdung towards the
bore orifice; and

FI1G. 9 1s a cross-sectional view taken in the direction
of the arrows 9—@ in FIG. 8. |

The toggle of the invention shown in FIGS. 1 and 2
and designated as a whole by 10 is to be form-fittingly
set 1.e., positively locked, in a bore 12 consisting of a

5 cylindrical forebore 14 and an expansion bore 16 pro-
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wardly, 1.e,

vided at a distance from the orifice of the bore and
having an undercut surface 17 on its side towards the
bore orifice. The toggle 10 has an elongated fastening
bolt 18 bearing a continuous thread in the illustrated
case, on whose bore-internal end a bottom piece 20 is
screwed, which 1s slightly smaller in diameter than the
diameter of the forebore 14. The fastening bolt 18 is thus
able to be screwed into and out of the bottom piece 20.
On the end surface of bottom piece 20 facing rear-
towards the bore orifice, and providing
with a circumferential sunken annular groove 23
(FIGS. 8 and 9), three locking elements 22 are resting,
which are distributed at regular angular intervals about
the tastening bolt, and which when drawn together to
the introductory position shown in FIGS. 1 and 2 have
the form of a thick-walled sleeve which i1s divided,
however, by three axial seams extending in the longitu-
dinal direction, into the three locking elements 22. A
resiliently expandable ring 26 laid in a groove 24 sunk
radially in the outside surface of the locking elements
holds the locking elements together in the illustrated
sleeve-like form. Radially extending teeth 27 of pointed
cross section (FIG. 7) can be incorporated into the
rearwardly facing end surfaces of the locking elements
and, due to the concentration of the tightening force
when the toggle 10 is set and placed under load, at first
penetrate chisel-like slightly mto the material of the
undercut surface 17 and promote the tendency of the
locking elements to rock outwardly to the locking posi-
tion even though the undercut surface might not be cut
precisely radial on account of a rather worn undercut-
ting tool, or an excessively hard pebble or the like 1s
fortuttously present in the concrete material in the area
of contact of the end surface. The locking elements 22
are of such thickness that the sleeve formed by them
when they are in the introductory position 1s of a
slightly smaller diameter than the bore. From each of
the end surtaces of the locking elements facing toward
the bottom piece projects an arcuate housing rib 29
which mates with the annular groove 23 in the bottom
piece 20. Adjoining the locking elements 22, a compo-
nent 28 tapering conically toward the bore interior and
engaging at 1ts tapered end between the locking ele-
ments 22 1s disposed for longitudinal displacement on
the fastening bolt 18. The component 28 is adjoined by
a short sleeve 30, also longitudinally displaceable on the
fastening bolt 18, which can also be combined with the
component 28 to form an integral sleeve component
tapering conically at the inner end. On the rearward end
surface of the sleeve 30 there is disposed a coil spring 32
which ts biased by axial compression and whose bore-
external end thrusts agamst the bore-internal end sur-
face of an additional short sleeve 34 also disposed for
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longitudinal displacement on the fastening bolt 18. The
outer end of the sleeve 34 is in contact through an inter-
posed washer 36 with a nut 38 threaded onto the fasten-
‘ing bolt, it being possible by means of a screwdriver
inserted mnto a screwdriver slot 40 provided in the outer
end face of the fastening bolt 18 to prevent the fastening
bolt from being turned by the turning of the nut 38. The
washer 36 provided between the nut 38 and the sleeve
‘34 transfers the tightening force, produced when the
nut 38 1s tightened after the locking elements 22 have
been locked dgainst the undercut surface 17, to a work-
piece which is to be affixed. |

Instead of the nut 38, a bolt head can be formed on
the end of the fastening bolt 18, by the rotation of which
the fastening bolt is screwed into the bottom piece 20.

The expandable ring 26 is selected for its resistance to
resilient expansion such that the resilient force holding
the locking elements in the retracted position is substan-
tially less than the tightening force stored in the coil
spring 32 and acting through component 28 on the
rearward end of the locking elements 22. Without addi-
tional measures, the locking elements are therefore dis-
placed by the spring 32 to the position outspread at the
angle a which is represented in broken lines in FIG. 1,
wherein their correspondingly slanted end faces make
broad-area contact with the undercut surface 17 and the
end surface of-bottom piece 20, respectively.

By retracting the sleeve 30, biasing the coil spring 32,
when the forward end of the toggle 10 is introduced
into the bore of a workpiece to be mounted and into the
bore 12, the locking elements can be released, where-
upon they are forced by the ring 26 to the retracted
position. The setting of the toggle 10 in the manner
- described thus far is thus made possible by the retrac-
tion of the sleeve 30, but it does require this special
manipulation of the sleeve 30, so that, in further devel-
opment of the invention, means are provided which
hold the sleeve in the retracted position, fixing the coil
spring 32 under bias. Such means are shown by way of
example 1n FIG. 2, and there they consist of two hold-
ing means In the form of strips 42. The ends of the strips
42 can be cemented directly to the sleeves 30 and 34, or
they can be joined to each sleeve by a separate adhesive
band 44 and 46, respectwely, wrapped around the
sleeves. To release the coil spring from fixation after the
toggle 10 has been introduced into the bore, the ends of
‘strips 42 fastened to the outer sleeve are released by
tearing off the adhesive band 44 by means of its end in
the form of a tear tab 48. The bias force stored in the
coil spring 32 then acts through the conically tapering
component 28 on the locking elements, and the latter
are forced in the manner described above into the out-
spread locking position.

Instead of the strips 42 cemented to the sleeves 30 and
34, the injection-molded plastic clip 50 shown in FIGS.
3 and 4 can also.be used, which is composed of the
actual tie strip 52 and the rings 54 and 56 integrally
Injection-molded onto its extremities. When the toggle
10 is installed, the bottom ring 54 lies between the coni-
cal component 28 and the end surface of the sleeve 30,
and ring 56 lies between the outer end surface of the
sleeve 34 and the washer 36. The tie strip 52 is of such
length that the sleeves 30 and 34 are held at the distance
apart at which the spring 32 is compressed in the re-
‘quired manner. A pull tab 58 on the outer ring 56 and
parting indentations 60 adjacent the tie strip 52 on ring
56 and, if need be, an additional parting indentation 62
In ring 56 permit the release of the coil spring 32 by

10

15

20

25

30

35

40

435

50

53

60

65

6

breaking ring 56 away from the tie strip 52 and also, if

desired, by breaking open ring 56 itself, which can then

be pulled out from between the sleeve 34 and the
washer 36. -

An alternative method of ﬁmng the coil sprmg 32 in
the compressed, biased position is represented in FIG.
3, wherein only the front end of a modified embodiment
of a toggle 10"1s shown. Since the toggle 10’ is largely
of the same construction as the previously described
toggle 10, and similar parts in both cases are provided
with the same reference numbers, it is sufficient to refer
to the foregoing description for the general construc-
tion of toggle 10'. Instead of the strips 42 or the clip 50,
however, in the case of toggle 10', a thin ring 64 is
provided which is placed on the rearward end portion
of these locking elements to hold them in the retracted
position, and which at first prevents the release of the
coil spring 32. Lugs 66 radially projecting at uniform
angular intervals from the ring 64 beyond the diametri-
cal dimension of the bore 12 serve to strip the ring 64
away from the locking elements 22 when the toggle is
introduced into the bore 12, so that the release of the
bias of the spring 32 in this case is performed automati-

cally by the axial: thrust exerc,lsed on the toggle 10°
when i1t 1s installed.

Modifications and improvements of the above-
described positively locking toggle can be realized
within the scope of the idea of ‘the invention, relating
both to the means for the releasable fixing of the coil
spring 32 in the biased position and to the special config-
uration of the individual parts of the toggle. For exam-
ple, the holding means can. also be formed of a plastic
tube drawn over the coil spring 32 and fastened at its
extremities to the sleeves 30 and 34, its fastening to
sieeve 30 being made releasable, for example, by a tear
tab joined to a perforated portion of the tube. It is essen-
tial 1n any case, however, that the locking elements be
susceptible of being biased toward the expanded posi-
tion wherein they catch on the undercut surface by a
spring biasable by compression—which need not be in
the form of a coil spring, but can be composed, for
example, of stacked disk springs or a sleeve-like body
which can be resiliently compressed in the axial direc-
tion. This bias can be provided either by a fixation
which can be released after the insertion of the toggle
into the corresponding undercut bore, or the toggle is
introduced into the bore with the spring still unbiased
and then tightened, for example by turning the nut with
stmultaneous holding of the fastening bolt by its outer
end, such that the locking elements are rocked out-
wardly by the conically tapered component.

I claim:

1. A toggle for form-locking placement in a bore
having an orifice and a radial circumferential undercut

surface, said toggle having a toggle body introducible

into the bore and corresponding substantially to the
diameter of the bore, locking elements mounted on said
toggle body and having ends pointing outwardly
towards the bore orifice, said ends being rockable from
a retracted position located within the diameter of the
bore to an outspread, locking position in which they
project radially at least partially beyond the diameter of
the toggle body and catch lockingly on the undercut
surface of the bore, means for holding said locking
elements in retracted position until at least partial inser-
tion of the elements into the bore, said toggle body
being a bottom piece of relatively short length disposed
on the bore-internal end of an elongated fastening bolt,
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on which bottom piece the bore-internal ends of locking
elements, closed together to form a relatively thick-
walled cylindrical sleeve surrounding the fastening bolt,
are seated, said fastening bolt bearing means threaded
onto the fastening bolt and having a component coni-
cally tapering towards the bore interior and engaging

between the ends of the locking elements pointing
towards the bore orifice, said component, upon a dis-

placement of the bottom piece towards the bore orifice,
rocking the outwardly pointing ends of the locking
elements positively radially outwardly, and at least one
sleeve and a coil spring, both disposed between said
means threaded onto said bolt and said component and
disposed for longitudinal displacement on the fastening
 bolt, means for placing said coil spring under bias by
axial compression, and means for releasing said spring
after at least partial introduction of the toggle into the
bore. |

2. A toggle according to claim 1, wherein said means
threaded onto said bolt 1s a bolt head.

3. A toggle according to claim 1, wherein said means
threaded onto said bolt is a nut.

4. The toggle according to claim 1, in which said
means for holding said locking elements in said re-
tracted position 1s a resiliently expandable ring laid on
their outer sides, the coil spring being constructed such
that the spring force adapted to be stored in the coil
spring is greater than the resistance offered by the resil-
iently expandable ring to any rocking of the locking
elements. | -

5. The toggle according to claim 1, wherein said coil
spring is disposed between said sleeve whose bore-inter-
nal end engages the conically tapering component and a
second sleeve whose bore-external end engages the
underside of said means threaded onto said bolt.

6. The toggle according to claim 1, wherein said coil
spring is disposed between said sleeve whose bore-inter-
nal end engages the conically tapering component and a
second sleeve whose bore-external end engages the
underside of a washer placed under said means threaded
onto said bolt. |

7. The toggle according to any one of claims 1, 5 and
6, wherein the bias of said coil spring is fixed by at least
one holding means under tractional tension which is
fastened at each of its extremities to one of said sleeves.

10

15

20

235

30

35

40

45

50

53

60

65

8

8. The toggle of claim 7, wherein said holding means
1S a strip whose ends are cemented one to each of the
said sleeves.

9. The toggle according to claim 7, comprising a pull
tab for breaking off or parting of said holding means in
the area of its fastening to said second sleeve.

10. The toggle according to claim 8, comprising a
pull tab for breaking off or parting of said holding

means in the area of its fastening to said second sleeve.

11. The toggle according to claim 1, wherein the bias
of said coil spring is fixed by a ring laid over the end
portion of the locking elements pointing towards the
bore orifice. |

12. The toggle of claim 11, wherein said ring has at
least one ring portion projecting beyond the diametrical
dimension of the bore, which ring portion, upon the
insertion of the toggle into the bore engages a surface of
the object in which the bore is provided so that as the
tnsertion of the toggle continues said ring portion strips
oft the ring from the locking elements.

13. The toggle of claim 11, wherein said ring has
several ring portions distributed at umiform angular
intervals and projecting beyond the diametrical dimen-
sion of the bore, which ring portions, upon the insertion
of the toggle into the bore engage a surface of the object
in which the bore is provided so that as the insertion of
the toggle continues said ring portions strip off the ring
from the locking elements.

14. The toggle according to any one of claims 1 to 4,
5, 6, and 11 to 13, wherein each of the end surfaces of
the locking elements facing towards the bore orifice is
provided with at least one radially arrayed tooth of
pointed cross section.

15. The toggle according to any one of claims 1 to 4,
5, 6, and 11 to 13, wherein the end surfaces of the lock-
ing elements facing the interior of the bore are slanted
such that they make broad-surface contact with the end
surface of the bottom piece facing the bore orifice when
said locking elements are in the outspread, locking posi-
tion, and wherein from each of the end surfaces of the
locking elements there projects one holding rib which
engages matingly in an annular groove provided in the
end surface of the bottom piece in said outspread, lock-

Ing position.
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